SPECIFICATION 



TITLE OF THE INVENTION 
IMAGING APPARATUS FOR PROVIDING IMAGE IN A RESOLUTION HIGHER 

THAN IS POSSIBLE WITH A RESOLUTION PROVIDED NUMBERS OF 
PHYSICAL PIXELS, AND DISPLAY APRARATUS FOR DISPLAYING IMAGE 

IN A RESOLUTION SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the benefit of 
priority from the prior Japanese Patent Applications No. 2001- 
42374 and No. 2001-42375, both filed February 19, 2001, the 
entire contents of which are incorporated herein by reference. 

BACLGROUND OF THE INVENTION 

1 . Field Of the Invention 

2. Description of the Related Art 
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mmB. (Dm 2 fg t f * c £ # § © t? , *a w fc7R¥fl?&Jt £2f&c:G]±$-ti-£>;: 

FIG. 8 Ale, Ittitlffflfll (SftSIS) (DfSi^^t. fcfc. FIG. 

fig. 8Bi:, fig. sAi^LfcTOii^i^ (sat®) 

FIG. 8AIC, @ml^* : f : * < ^ltbtlTL^-i)*^ft^^7K¥ (&EPP H ) 

FIG. 8 BlC^^tL^iiU , Ay^—)l^XltX,tX 3 (Dm, 3 7 4 -;u Kt? 
[*x 3 t x 6 <©IWTf. *«**©*ft»*to*<*M£*i*. 



a 7 4 -)i k t By j -)i vto® y 1 1 as**; 1 3^«*we»»**tfe 

(Dii«f=S» (JSb) »»ttl;:H*HiP»*<*6:*£*i*. B7^-Jl/K 
W0))WWt 4 l4. X 3 3b^X B ©tt«lC»»l (lb) $ftftfl)T*, ;uKl*l*i, 
g|&W[zH*<BgBP*#&*£jtift. ftfc\ »IH t !*fcf*t 3 <DJIJ1IHj&<, t 2 £fcl* 
t 4 OJWIW(cJt'<+»lHI+*il*. A7<-^Ktttt 2 <B8ra-C®*0>l3fJP*B2/)<X3 
frbX 5 (C}£*$;h,TffltLT^ft, tR*. <b#*.T£l\ 

MP»©3*»WfcBflP*tfi£*$*tft. ®*MP»*Jfe*-*"*^tf*. ®**<i&?c 
* fc(4 2 &5c#l::K*J **lfc«ift»«T?SMx*»f L J il LM^ICJ: ft ^ET 

ft fc#>u:*a*T?ifcfc. 

bftft. 

LfrLfttfb, 1 7U-A^fcy©7<-;i, KUt^itLr3l^j6*J^^P B W>^ 
M >?jSi£*ii*£l±f=£ LTti. 17-fHb K^-^-T^rX hJH&ftr*. 

ysiLS#-£*#o::£ £ftft. ^ot. ^<-;uKls^ii^-rc:t(c«j:y^*4b 

S S±<0 (4 IS] ± T* t ft SryiSLS*J-fflrtl::jeHLT£i:SIHft£ 
It £Rfc£ L ft l^PS y 111! 6*1 ft BBS#«£ * [S]±T* # ft l*HH# fe ft . 

BRIEF SUMMARY OF THE INVENTION 



Z<D§£Wt, comprising: 

; and 
wherein 

comprising : 

XlXl^h ; and 
wherein 

ftffitfl 8 0° ^tlTBJ*^JKTl^-S>, £fH£-T£ 
C(7)fgB^(i, S^^S comprising: 

-;u K££t? : 

>J— >, flUSB**/^;U0®«^ifil&$tl§ : and 
wherein 

^»^^(DwyiSL^j*^* < *JtWf3ffi/jNtfe^«fe3RS$*t-ci^. 



£fc£bl^, ZOf&Wt. S^^M comprising : 

X<7 'J — >, tilffia^/U^KDHi^^tS^^tl^ ; and 
wherein 

S* y t»l^*Jt<Olt**fcl****Wlllt"f comprising: 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and in 
part will be obvious from the description, or may be learned 
by practice of the invention. The objects and advantages of 
the invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter . 

BRIEF DESCRIPTION OF THE SEVERALVIEWS OF THE DRAWING 
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The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate 
embodiments of the invention, and together with the general 
description given above and the detailed description of the 
embodiments given below, serve to explain the principles of 
the invention. 

fig. ^mmm^mtemmm^tLTmm-eimteJ >*-^> 
mmm ccd ommommo-m %m.w? zmmw-m m ■, 

FIG. 2AI1 FIG. 1 [::^Lfc^>£-^>$EiMMCCD<Dli*£>IE 

0 FIG. 2BI*. FIG. 1 lZ7jkLtz<< 7>T >$E&MC C DlZ^mMO 
P FIG. 31*. FIGs. 2 A and 2 B^ffllMTl^B^ L f_*f§B.8<7) WJ 
r» FIG. 4[*. FIG. 3\ZW.WLtzMnma x £ 0. 5 Lfcli^CDM T F 

1 FIG. 5A(*. FIG. 2 A IC* Lfc^ C C D £ H*f<D 
Fw >r 7^>KiiSCCDH*OBB5iJfl)--'W*»i^-r*«lllS s PffiBI ; 

FIG. 5Btt, FIG. 2B%m^XmWLtz*f£W<D-mifcm<D$lteM& 

fig. 6i*. &mmfc&o?%o^Bti-4**bm}&&x*<D%ivmLm?i- 

FIG. 7Ali, FIGs. 2 A, 2B. 3 to 6$ffl^tttWLfc**Wfl) 

fig. 7Bit fig. 2 AizmLtz-f y$-"7<< >&mmccDtmm<D 
fig. 7 ci*. fig. 2B&m^xmwLtc*ftBMo>-mmmizMULtz 

m ; 
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fig. 8 a i4. HttttEtt****®****©-' m^istmr^mm •. and 

FIG. 8BI4, FIG. 8 Al^Lfe^ >$-7W >(ESSCCD*ffll^t 
DETAILED DESCRIPTION OF THE INVENTION 

S FIG. 1 [4, Lt^>5-7>f i/(ESISCCD£mV **W0) 

p FIG. 1 dTFf fiit^S (4, HiFLfcUjtfcftSMfci:. «Hfc3te=£££5> LT 
£[S]±£t!-£ fettle, >^jSl*Jt**tb*ct[cmft6fttv 

fig. 1 (c*"r*«»m*. -m&w-rt, 2*56 hj**> ttfcew 

^ftfelgftS&P i i (i=1, 2, • ■ • , M, j=1, 2. • ■ ■. N) 

^ >|5iISC C D, SHa^tb LfflC C D (UvX£) Ci (i=1, 

2, • • • , M) fc^tfrt^tt^fflLfflL^X^H 

0 0, Mtf8 0 0 t LXl^Z>. 
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£ ft -?> mmmmz&-3 i>t l&imi mBtt^at l < i*h d d (a-Kt^ 

FIGs. 2 A and 2BI*. *f6E CDHJfcCDMcD -fj £1^^ 6 t, CD 7?. 
FIG. 1 iCTFLf^T >^-^-Y>liiiMCCD(Dfi^CD®*^. iiSSlJiO^lC 

U-^p^V h/^UXCD^-f 5>W^*Lt^l). fcfc. FIG. 2AI1 
^^ir-r^M^filt^^L, FIG. 2Bli, C C D CDS * CD1JS£ 1 ? b-A 
|| M -e f£ m ? %> tz Hb CD IE W) \E CD ff0 £ tf f . 

FIG. 2A|:j3^t, 1 Pxf, $ a (DSP SB a 

b 3 . b 4 and b 5 (C CCD^Lf:^Lftl^W (Px) ^fl 

H**ibfl5*£x A7-f-;l/Kt?l4. x=-3Px/8l:|P*'t? 

mffilZ, B7-f-;l/Ktlt x=Px/8(C, C7-f-JUK-CI*. x = 

3Px/8i:, D^^-;uK-eii. x=-Px/8l:, BBPSB4"i>* < 
KIT. #7-f-;UKfflSW<D^7^>^»ilWl=. #«&«BKS« 

FIG. 2 AlZ7ji$*lZ)&olZ, Kl*l* a , (Z. B 7 < — ;U Kt?l* a 3 



jI-TC^T*, 111^1:, IDSta,, a 2 , a 3 and a 4 (Dftlf^C «fe U 

^5i^>^'J>^AW^^. ztucfcy. i*i3Wfc®*tti::*tLT: 

FIG. 2 BfCTF-tcfcdlC, JUKt B7-f — Jl/K"Ca)BBPflJa , t a 8 . 

C7<-^ Kfc D^-r— ;u K-xfOBSIPSiJa 4 t a 2 1*, IISP x £ 1 mmt Ltz 
ffiWH4ffi"C. 7K¥73lS]fci 8 0° -fftTl^. 

5 180° f P>tCii:J:y, SlN<Z)4fTyiiL^^*+^[=*-V>-t2^$i**^^ 

p :©:ilt FIGs. 8A and 8 B L TW^M® L fc * 5 IC Jl^DCD 

* V tot, «rc«3gltt:ffi|T?l*IWMfe*4bI=<*: y f§±-f y il LM^£fflE-r & 

a /Px)i<o. BBP*$0. 5 £ f & C <!: IZ 

.fey. «-7-r~JUK<D#r yiILSE*£. +»lc«3*1?*ft. 

Hl/KffillHt (BtSLf=-7Y-;u Ki:liL) . 8 0° v7htl> 
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FIGs. 3 and 4lC<fcy. FIGs. 2 A and 2 B (C|jJB^ L tzW&^W 

tftW-f&fc&l::. MTF^ffl^^). FIGs. 3 and 4l:j3^t. MTFIi, 
I* , jR J£ tflE&tt fc SE-fb L fc B At' * - > £ Jiff L fc O ffl * 

FIG. 31*. M*BBP*a x*^b*-tffcii^©MT FWtt*SLTL>ft. 
ot, u *= 1 (4*«MBU*fc£#*>fcL**£CD*-f *X hlM (f It-f^FX 

-r. 

^>r*x K«afto)a%«)ffiMjaa»fiR»*i#-3H*tt, *3Mbjgs£m^ 
-r^/^->x^v(cmb^>§>^ii-^<!:^y, «ryiBLa*fc"*tf*i4. 

MT FCD*t£l£. ^^H»8t*t<ftot^4. 

^tt|Q$axf ax = 0. 5iLfcdt(c*y. ffifflHfcttfl) 5 *><0-t? O 
[0] t-^-f+X hJlfttti [2ttBr] IcfeMt-SSTyiBLSB^S:. I1WC€p 
[0] (pft^OU^U) Icffll1H1-SCfcA<-C#*. CtUcJcy, j£l^fflfflfc!S 

icH o t iff y il L mfttf'P < JS l^HHfc Ji^Zir^tS. 
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FIG. 4 1*. *HW<D*tt8«l=fcMf$»ryiEL£#tttt£*U FIG. 

fig. 4 leaser . M 0 r*^^*x ma»eirt©MT f**-t. c^fiusc 

M 1 , 4< u* < 8 CD#T y j! 

M 2 I*. 8< u* < 1 2<D*Fry iIL^£, 

M 3 I*, 1 2< u* < 1 6©«f ySLffi*©W1t*. 

u* = OttifittAIW©«aJ&<*<. tff yjELffi*rt<**.-PTlv LfrLWb. 
BRI!L«¥««^5fi<0®«i!|9|»ia)S6lf tte&tctb, »«JK*«T*1**. 

^H4fil:f5Uti 8 0 0 -rb-rciricty, 

®*a<D4ftfzipi±$-i**cit*<'T?**. ±K(D«jaic«k y. si>(D*ry 

7U-AitSuii^tt, &liit<7>P?fin^a x (ar = a 

/p X ) £o. 5iz»s-r«ztic«fey. ^mm^m^o ( u * = o) 

-f-f Jpx hjfl&& (u* = 4) t0M TFj, HRW[C-tfPi:1 - 'SCli*<T?*f=. 
WZ, FIGs. 5A and 5B^|Ut, *§£%\<D J t<Dm<Dntel&1&&J&W 
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flMCl&WLfcF I G s. 2A and 2 B IZtf Ltc&tfoOMBl- fc l^T I* , PJP 
$ ax ^ax = 0. 5 <D±i£CD<?f, u* = 0 t u * = 4<D*f yiELS^*HfOl="C 

FIGs. 5 A and 5 B \Zmim%0^%\t. * 7 -C -iU KJWfflfc fc , 
-5. fcfc\ BBP»* (BBP* : a) i=«t«HIS2Lw^, FIG. 6£ 

fig. 6lz, ^raJH;Slfe(7)9^CD-tr , P«t^-'i' J FX hfflaft»T?©*TyjlL^ 

^-tfp [o] c:-t?^£3M4£*-f . 

jS x (=a/Lw) I*. Nli. 2, 4. 6, •■-.©« 

SCTffc-6. N = 2tt. FIGs. 8A and 8 B$#lLTtl:BiMLfcf 

aw-iftsiftftsa^^-e. i ®*i::2fi(DiJBP£^jfc£itk*£Kffi^'*"£- 

FIG. e^&W&^ft^^l^. 2^>(Dlfe#h 1 *5 e )ct;r .iCfcUT. 

£x£0. 25frb0. 5*-C<7)tSSffli: Lfc*£. **WT?*«> ? £ LTl^ 
yigLIi#fflE*ttJb<»£**t*. ccDi«©ffi»H«SiH»t«i 
Cirlc^y, lli!Pffe£«mttlci&±£Lfc/><b. $ b fc«r y il LI^O'Ml^ 

fcfc, FIG. 6fCfcl^T. h^^r,!*, if*-9->^«J>^*<4flft* 
»^(C»(B"r*©t?. FIGs. 2 A and 2 B^ffitNTfl[cmB^Lf-C(7)f§0^ 
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lot, fit^N-eCfttth,, h 2 , h 3 , h 4 , 
£ x = 1 /N •■•(1) 
1 /N ^ ax ^ 2/N ■ • ■ (2) 

led: y 

r lf r 2 , r 3 . r 4 , ■■-.[*, 

a x = 2/N • ■ " (3) 

1/ (2N) ^ jS x ^ 1 /N • ■ • (4) 

^ & *e 

$ & ±§ * i ~ ift w l * c * < . - © <t& i ^ % « (ft * ^ 05 itj $ j ( c m * 1 1 m vt (* & n A 
iccd zmizmw Lfc*<. jaw^a^m L^MosiccDjfflu^ci: 

tt^l). :<D^[i it Steal* >f s (g^'f A< 

^ 7 > y ftHM $R «* . $ -f S > ? [c PI m L T jftflMtt^O) ffi *f £ M-r a 

Off ihStliJlc t, mmir & d <h * . 
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FIGs. 7 A. 7Bfc<fctf7Cl*. ±ft L f_*#BJ ^^gfCjIfflf 
FIG. 7 Alc^-f £ 5 iJl^li^avi^va^Srof^X^U^-efc^ 

s^=gs£%;t£. fig. 7 AizfjktmiFmwte, m^t^Md z t, %Md 2 

ra^Wf^^oIfl^^C D M D (Digital Mirror Display, #J lilEEE / ISSCC 
SLIDE SUPPLEMENT, pages 98 to 99\Z?£^$ foX & & 5 UWMl^Witz 

0^5> J F>'7^^tC, fila.liiftJ&*ji*/**;Ud n ^7K¥7j(S][C^»i$tl^. 
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mm*>bmmz xt-rzt. a z> << -;u kt?i* x =- 3 p x / s iciun 

fc*. B7^-JlKtflix = P x/8K, C7<-^Ktl*x = 3Px 

Lfrti. FIGs. 7 A, 7 Bfc*lX7 CfZ*Lfc*J6©»tBlCj;*Lfi, fift L J 
FIGs. 7 A, 7 BfcctU'7 C IC* LfcSJfcOH&tR'TM*. X<7'J-> 

d 4 ±(DBfin^i±. o. 5f<fe5. *v i )-^±<Dmumt\z, *^y->®« 
zo-wm\zmmz-®m£*i%-mm<Dwmtott.mzn : j . tot, ^wuafc 

IS^-tfP (u* = 0) fccfcl/T-^^X hJllStft (u* = 4) TJCMTF^Ittti: 
-tfP [0] itSZtA^tf, Sr y 2SLH^*<'J>fc < $$&&.OWi^W®.$:'&& ^ 

fffl^7^^>^fflrai-t73b*i*. fcfc. 11*1*. ASt^^n^m 

M-ft^gl-fcl^-C, iff y il L < fS«J£<B*IlMIHfc#» 6>*i5. 
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-e CD Sf y £ L $ -if □ lz £ # 3 C t \z cfc y , #t y i! L ^© '> ft ^Mtt 

#«"Fr<5C£a<ftl\ Tftfr*), ^-T * 5 y * U> v(iM'> Lftlv 

czfci^T, «fysLSE^(D'>ft^»j»<ftM«*««'r*cfc3&<T?t«. #=gg 
■ctt. ffifw«a«c<oa*cD-ifpt^-f^xi*jB»»T?a)jfyjRLS^*. -tfoK 

cift<ii*nt»#*©T?. tt*a)<fe'5icH**«*»«>T**«!«<b"r'S*aic 
ttttLTlH*M£±tf -5 C t (C J: y *{fe©II4ftfttt£«T-r* - ft < . 
Iff yiSLS^AM>* <»fc£<D^H**<#&*l<5. 

^t^^Mm%B\zm^\zmm^n^ti^^(DmB^xsm^mMmn(D 
±Bm^<Dm^mmt^H^^<Dm^mmizm^izm&^\fh^i^>nm^^(Dm 
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Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention 
in its broader aspects is not limited to the specific details 
and representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their 
equivalents . 
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